Pharmacokinetics of systemically administered tyrosine: a comparison of serum, brain tissue and in vivo microdialysate levels in the rat.
Tyrosine uptake has been reported to differ across brain regions. However, such studies have typically been conducted over brief intervals and in anesthetized rats; anesthesia itself affects amino acid transport across the blood-brain barrier. To address these concerns, serum, brain tissue and in vivo microdialysate tyrosine levels were compared for 0-3 h after administration of tyrosine [0.138-1.10 mmol/kg intraperitoneally (i.p.)] to groups of awake rats. Serum and brain tissue tyrosine levels increased linearly with respect to dose. Basal tissue tyrosine levels varied significantly across brain regions [medial prefrontal cortex (MPFC), striatum, hypothalamus, and cerebellum], but the rate of tyrosine uptake was similar for hypothalamus, striatum and MPFC. For brain regions in which tyrosine levels in both microdialysate and tissue were assayed, namely MPFC and striatum, there was a high degree of correlation between tyrosine levels in tissue and in microdialysate. Increasing brain tyrosine levels had no effect on DA levels in MPFC microdialysate. We conclude that (i) regional differences in the response of dopamine neurons to systemic tyrosine administration cannot be attributed to pharmacokinetic factors; (ii) in vivo microdialysate provides an excellent index over time and across a wide range of tyrosine doses, of brain tissue tyrosine levels; and (iii) increases in brain tyrosine levels do not affect basal DA release in the MPFC.